The goal of this study was to enhance the biocontrol efficiency of Trichoderma harzianum JF419706 via its mycoparastic affinity as well as inducing the production of cell wall degrading enzymes. Different carbon and nitrogen sources were added to the growing medium of T. harzianum JF419706 to induce cell wall degrading enzymes. Production conditions of the target enzymes were optimized. The mycoparasitic affinity was induced by induction of the mutation of T. harzianum JF419706 by ethidium bromide and UV radiation. Results indicated that 4 days was appropriate to achieve the maximum production of the enzymes. The slight acidic pH (5.5-6.0) was more favorable for production of enzymes. The results exposed that chitin was responsible for improvement in the productivity of all tested enzymes, except the protease that was improved only by casein. All enzymes exhibited a high level of activity in media supplemented with yeast extract. Ethidium bromide in concentration either 0.5 or 1.0 mg mL -1 enhanced the mycoparasitic affinity of T. harzianum JF419706 more than UV radiation. However, both treatments enhanced the mycoparasitic affinity of the biocontrol agent compared with the wild type. This observation was confirmed by RAPD-PCR technique using primers chitinase (C15) and R2 that succeeded to differentiate among the mutants and the wild isolate.
Introduction
Plant diseases, caused by fungi, are one of the major challenges for agricultural food production sector. Soilborne pathogens that attack most of the economically important crops resulting in great loss in their values (González et al., 2012) . Chemical pesticides are still used to control these phytopathogens. However, these fungicides are very harmful to the environment (Yulianti et al., 2006) . Moreover, biocontrol of soil-borne plant pathogens was emerged as a good substituted strategy. This technique is preferred to be used in large scale in plant protection against diseases in the organic farming.
Trichoderma species had been studied as biocontrol agents for many decades; however, a few strains have become available commercially. Different species of Trichoderma are used as biocontrol agents against many plant pathogens including soil-borne and foliar phytopathogens, in addition to its application as biofertilizer (Lumsden et al., 1993; Monte, 2001) . Trichoderma is characterized by its very active mycoparasitic affinity and induction of the system of defense in plants ( Küçük and Kıvanç, 2008; Jayalakshmi et al., 2009; Gajera et al., 2011) . Competition for space and nutrients, mycoparasitism, production of inhibitory compounds, induction of resistance and secretion of cell wall degrading enzymes are essential means of Trichoderma spp. as a bio-agent (Kapulnik and Chet, 2000) . The role of degrading enzymes are very important in mycoparasitism process that enable Trichoderma to derive the nutrients from the host via haustoria (Kubicek et al., 2001; Verma et al., 2007; Saba et al., 2012) . Zeilinger and Omann (2007) reported that Trichoderma infect the hyphae of phytopathogenic fungi using prehensile coils and hooks that penetrate their cell walls. This process is assisted by the hydrolytic activity of chitinases, protease and glucanases. The activity and expression of these hydrolytic enzymes are generally vary with the different strains of Trichoderma, leading in turn to differences in performance when used as biocontrol agents.
Production of chitinase by T. harzianum was reported during mycoparasitism, however its productivity depended on fungal host and parasitic time (Haram et al., 1996; ; Cheng et al., 2015) . In all successful stories, Trichoderma isolates were used against a number of pathogens, however the case is completely different in nature. The complexity of presence of pathogens is nature could reduce the effectiveness of any biocontrol agent. To develop an efficient biocontrol agent that could suppress a wide range of pathogens or complex
